I
N some investigations of the physical and chemical characteristics of soils from the erosion experiment stations of the U. S. Dept, of Agriculture, Middleton and Byers (i) 3 and Middleton, Slater, and Byers (2) reported measurements of the settling volumes of soils. They found that when soil was shaken with an excess of water and allowed to stand 24 hours, the sediment occupied a definite and reproducible volume which was related to the moisture equivalent, mechanical composition, and other physical properties. They also found that the settling volumes of the extracted colloids of these soils depend upon certain chemical characteristics of the soil material. Smolik also reported determinations of settling volumes, but failed to find any relationship between the settling volumes of the soils and any of their other physical or chemical properties.
In the present investigation measurements were made of the volume of sediment formed when profile samples of a group of diverse soils were allowed to settle in water and in xylene. Duplicate soil samples were run in a centrifuge and the sedimentation volumes under the influence of centrifugal force were measured, using both water and xylene. The sedimentation volumes of the colloids extracted from these profile samples were determined employing both water and xylene.
EXPERIMENTAL METHODS
In these experiments the air-dry soil material was passed through a sieve with 2-mm round holes, and the moisture content determined by drying a sample at ios°C. An air-dry sample equivalent to 40 grams on an oven-dry basis was put into a loo-cc graduated glass cylinder with a ground glass stopper, and distilled water added to the 8o-cc mark. This cylinder was shaken vigorously for 15 seconds, then attached through a rubber stopper to a vacuum pump and evacuated until all air was removed from the soil-water mixture. Too . rapid boiling was prevented by inserting a capillary tube in the line to the vacuum pump. The material adhering to the cylinder walls was washed down with a minimum quantity of water and the cylinder was allowed to stand undisturbed in down, and standing was repeated. Except for the v soils, the volume of sediment increased with each d ment of the samples until a maximum was reached substantially constant volume was maintained for 3 cylinder was allowed to stand undisturbed for an 24 hours, when a final reading of the soil volume w The greatest volume obtained after settling 24 h taken as the sedimentation volume. Forty grams of rial, instead of the 50 grams of the other workers, w because this was the maximum quantity which cou satisfactorily in the centrifuge tubes employed. The soil colloids used in this investigation were by means of a Sharpies supercentrifuge, air-dried, a to pass a o.5-mm sieve. These samples, only 2.5 gr oven-dry basis, were put into graduated cylinders capacity and given the same treatments as were the ples. The sedimentation volumes of the colloids in decreased after repeated treatment, depending upon tity of material that remained in suspension. Again reading was made after a substantially constant sed volume was reached.
Samples of both soils and extracted colloids were using xylene instead of water. These were given treatment as the water samples except that the soi dried at 85 °C for 48 hours, and that washing down of the containers was not necessary. In these sam was no daily increase in sedimentation volume su tained when water was used. The small daily va volume, due presumably to variations in aggreg mode of packing, were but little or no greater tha certainty in making the readings. Practically no remained in suspension more than 5 minutes, and t was within 2 or 3 cc of its final value within 3 There was little, if any, further settling after 4 hou readings at 24 and 48 hours were identical.
The centrifuged samples were also 40 grams in an oven-dry basis, the liquids being water and xy centrifuge tubes used were loo-cc test tubes cali volume with a burette. The tube containing the air-d was filled to the 80 cc mark and closed with a rubb The tube containing the sample dried at 85 °C fo was filled to the same level with xylene and closed w stopper. Because of experimental difficulties the a evacuated nor were the insides washed down. T centrifuged for 30 minutes at 500 r.p.m. which p force of 70 times gravity at middepth of the avera Assuming Stokes law to hold, this settling is eq 35 hours of standing for material in suspension. Th
